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CHAPTER I  
INTRODUCTION. 
Introductory Statement 
Much discussion has arisen concerning the comparing of 
reading and arithmetic achievement of boys and girls.  There 
have been questions raised as to the achievement differences 
in reading between boys and girls.  These same questions have 
arisen in the field of elementary school arithmetic. 
Many hold the belief that if girls are eunerior in 
achievement in reading to boys, then boys should be held from 
entering school until  they are six years and nine months of 
age. This would then allow the boys to be on a more equal 
basis with the girls in their readiness to read. It  is also 
contended that by the time the children are in the fourth, 
fifth, and sixth grades, their achievement in reading would 
approximately be the same because the boys would be older. 
If in this study, boys would show a lsch of reading 
» 
achievement in the intermediate grades, then i t  would be 
feasible to hold the boys one extra year before entering the 
first grade. This study was conducted with data obtained from 
the Lodi Elementary School District for the purpose of deter­
mining the reading and arithmetic differences between boys 
and girls.  
2 
Purpose of the Study 
This etudy was conducted for the purpose of determining 
whether there is a significant difference in the reading and 
arithmetic achievement of boys and girls in the fourth, fifth, 
and sixth grades in the Lodi Elementary School District.  To 
put the purpose in question form: Is there a significant 
difference in the reading and arithmetic achievement of boys 
and girls in grades four, five, and six in the Lodi Elementary 
Schools? In formulating plans for the study, similar studies 
were examined. Literature concerning reading and arithmetic 
differences between boys and girle was read. 
Delimitation of the Study 
This study of the differences in boys' and girls '  
reading and arithmetic achievement levels was delimited as 
follows? 
1. This study was limited to the reading and arithmetic 
achievement of boys and girls in the Lodi Elementary Schools. 
2. The achievement scores of reading and arithmetic 
were limited to grades four, five, and six for the school 
year 1958-59. 
Just Iflcatlon for the Study 
The Justification for this study can be considered to 
be that if differences in reading and arithmetic achievement 
between boys and girls are found, then boys and girls should 
be entered in school at ages at which their achievement would 
be more equal. 
3 
Sources of Data 
Data for this study were obtained from the following 
sources: (1) cumulative records of puolls in the fourth, 
fifth, and sixth grades in the Lodi Elementary School District,  
for the year 1958-59, (2) critical literature in the field of 
arithmetic and reading. 
Procedures Used in the Development of the Study 
The procedures used in the development of the study 
required investigation into two steps of research: 
1. The reading and arithmetic achievement levels of 
boys In grades four, five, and six, and the reading and 
arithmetic achievement levels of girls in grades four, five, 
and six were found. 
2. The second procedure was to compare the achieve­
ment levels of the boys and girls in the selected grades. 
Defjnltlon of Terms 
To mahe the inspection of this study easier to under­
stand, the following terms are discussed: 
California Achievement Test is a test given annually 
to pupils In elementary schools. The test areas are reading, 
arithmetic, and language. The test form is BB, year 1958-59-
Achievement level is  the grade placement by school 
years and months that pupils have attained in the areas of 
reading, arithmetic,  and language on the California Achieve­
ment Test.  
k 
The. arithmetic mean formula is as follows: 
M 
~~N 
M - Mean 
^ - Sum 
X = Raw score 
N = Number of cases used 
CHAPTER II 
REVIEW OF THE LITERATURE 
Purooee of the Chapter 
The purpose of this chapter is to present a brief 
summary of the selected literature which is related to this 
study.. For the sake of clarity the summaries are presented 
under two main headings—reading and arithmetic. 
i 
A. READING 
Clinics and research people through the device of 
reading tests have found differences in reading between boye 
and girls,  A study was taken by Witty and Kopel^ -  of an 
experimental group of one hundred children with intelligence 
quotients of eighty or above, a.nd whose reading scores uoon 
the Metropolitan Achievement Tests were lowest of the total 
cases tested. They were one semester or more below their 
grade norms. The grades tested ranged from three to six in 
the public schools of Svanston, Illinois. The data showed 
sixty-six boys and thirty-four girls in this experimental 
group who tested low. 
Dearborn^ pointed out that Dr. Custis reoorted from 
Paul A. Witty and David Kopel, "Keterophorla and 
Reading Disability," Journal of. Educational Psychology, 
27:222-230, March, 1936. 
2Irving K. Anderson and Walter F. Dearborn.,  The 
Psychology of"Teaching Reading (New York: The Ronald 
Press, 19527~pp. 35-^1. 
6 
the language clinic at the Massachusetts General Hospital 
that In a study of 1,130 children of the Harvard Growth 
Study, who were In their seventh year in school, a signifi­
cant find in which, twice as many "boys were retarded in reading 
as girls.  
4 
Alden, Sullivan, and Durrell3 have made similar study 
of a group of 6,000 children from grades two through six. 
In this study 18.6 per cent of the boys were classified as 
retarded in reading. 
4 Wight states as a part of a large sturdy in October, 
1948, that scores on the Gates Primary Reading Teste for 4l4 
children were statistically analyzed according to sex. The 
results evidenced a statistically significant difference in 
favor of the girls in their reading grade totals. They 
showed a difference in mean scores of 1.47 or ten times the 
standard, error of the difference..  
Stroud and LlndqulstP point out that in the Iowa 
Every-Pupil Basic Skills Testing Program for grades four 
3lbid. 
^Xarjorle Carrol Wight, "Sex Differences in Reading 
Readiness at the First Grade Level,1 1  Elementary English, 
25:370-375, October, 1948. 
B. Stroud and E. F. Lindquist,  "Sex Differences 
in Achievement in the Elementary and Secondary School," 
Journal of Educational Psychology. 33:657-667, December, 1942. 
I 
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through eight, girls have maintained, a consistent and on the 
whole a. significant superiority over boys in the subjects 
tested. 
In the consideration of reading problems Mary I. 
& 
Preston discusses reading failures as follows: 
One hundred children possessing an average English 
vocabulary, normal intelligence (ninety to one-hundred 
and forty) and no noticeable physical defects that would 
lead to maladjustments were chosen from the reading 
failures in grades two through ten in the San Francisco 
and Oakland Schools. Sixty-seven controls with similar 
qualifications were chosen from good readers in the same 
schools. Sex distribution showed seventy-two boys and 
twenty-eight girls were reading failures. 
Donnelly"'' says that there are more reading difficulties 
among the boys. She goes on to say: 
Are there differences between the boys and girls in 
mastering words? This question was of unusual interest 
since several studies have shown many more boys than 
girls with reading difficulties and most studies show a 
higher reading achievement among girls in the middle 
grade8 than among boys. 
Donnelly® poses the question: 
Are girls superior to boys in word recognition skills? 
The answer is yes at every testing period. Gates Vocab­
ulary for Primary Grades were given in different months 
^Mary I. Preston, "The Reaction of Parents to Reading 
Failures," Child Development, X, No. 3 (September, 1939). 
P. 173-
7Helen E. Donnelly, "The Growth of Word Recognition 
Skills in Grade One," Education. 56:40, September, 1935-
8Ibid.y pp. 42-43. 
of the school year. There were 150 words chosen at random 
from the first two levels of the Gates test.  Seventy-five 
words on cards were given at the end of the third month. 
At the end of the sixth month, 125 words were given and at 
"the end ot the ninth months 150 vords vere given# Thene 
were 389 children involved In the first grade of seven 
different schools In Newton and Balmont, Massachusetts.  
At the end of the third month, there was a mean difference 
of 2.16 In favor of the girls.  At the end of the sixth 
month, there was a difference of 12.90 In favor of the 
girls and at the end of the ninth month, there was a 
difference of 13.3 also in favor of the girls.  The orobable 
error of the difference was slight In each testing period. 
Robinson^ makes the following statement concerning 
reading failures: 
Most clinics and report etudies agree that the major­
ity of reading failures seem to he boys. Monroe found 
that eighty-four per cent of her failures were boys. 
Preston reported seventy-two per cent and others reported 
varying percentages. There seemed to be general agreement 
that failure to learn to read Is greater among boys than 
girls.  
Durrell"*"^ brings out some highlights into the male 
failure problem in reading. He states: 
Boys have much more difficulty In reading than do 
girls.  In the study of 1130 children using the Stanford 
Binet as a criterion, twenty per cent of the boys were 
retarded In reading, while only ten per cent of the girls 
were similarly retarded. Among the six thousand children 
given the Durrell-Sullivan Reading Capacity and Achieve­
ment Tests, eighteen per cent of the boys were retarded 
as compared to nine per cent of the girls.  Donnelly 
found significant sex differences appearing as early as 
the third month of the first grade. Among children 
brought to the Boston University Education Clinic for 
study, the ratio of boys to girls is ten to one. 
'Helen M. Robinson, Why Pupils Fall in Reading 
(Chicago, Illinois: University of Chicago Press, 195c) 
PP. 96-97. 
-^Donald D. Durrell,  Improvement of Basic Readlr.g 
Abilities (New York: World Book Company, 19^0), p.281. 
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Kopel and Geer&ed1 1  in a survey of clinical services 
for poor readers in public education report that seventy-
eight per cent of aJ.1 referrals (to reading clinics) were 
boys. This preponderance of boys over girls among poor 
readers has been noted by practically all  students of read­
ing was a fact found by Kopel and Geerded. 
12 Monroe in an institute for Juvenile research study, 
found that in 215 clinical reading cases, 8^ per cent were 
boys and 16 per cent were girls.  He states: 
The reading defect groups have a large excess of boys 
over girls.  It  is probable that some of the constitutional 
factors which impede reading are found more frequently in 
boys than girls.  Reading defects may be similar to color 
blindness and to a number of other biological variations 
In that they occur more frequently among males than among 
females. 
W. D. Commin8^3 measured the achievement of eighty-
five boys and ninety girls in a fifth grade in order to show 
boy and girl  differences in reading. The Stanford Achievement 
test was the instrument used. The median score for the boys 
was 129.^ and the score for the girls was 139.6. The differ­
ence was 5.2 with a probable error of 2.9. 
D. Kopel and H. Geerded, "A Survey of Clinical 
Services for Poor Readers," Journal of Educational 
Psychology, 33:213, September, 19^2. 
"^Marion Monroe, Children 'Who Cannot Read (Chicago, 
Illinois: University of Chicago Press, 195^), ?*>. 98-99. 
D. Commins, "More about Sex Differences," School 
and Society. 28:599-600, April,  1928. 
10 
C. W. St. John-^ notes that all Investigators have 
found a email but consistent superiority of girls ever boys 
in linguistic ability and reading. In number concerts and 
arithmetic ability including computation and reasoning, al­
though the results are not as unequivocal, the majority 
evidence is on the side of a small difference in favor of the 
male group. In tests of memory, girls, as a grouo appear to 
be somewhat superior to boys. In manual performances and in 
mechanical ability,, boys in general surpass girls. 
Samuels"^ pointed out the fact of girl superiority in 
reading achievement in a two phase study in the Arizona 
Public Schools. The Gates Primary Test was given in the first 
grade. The study stated that the mean averages of 237 girls 
and 216 boys showed significant differences in favor of the 
girls. Sex differences in measures of achievement were found 
in favor of the girls. Critical ratios showed the mean differ­
ences to be statistically significant. 
In a study conducted in Evan6ton, Illinois, by Vera 
Killer and Wendell C. L&nton"*"^ which compared the reading 
W. St. John, Educational Achievement in Relation 
to Intelligence (Cambridge, Massachusetts J Harvard University 
Press, 1930),~p. 242. 
Samuels, "Sex Differences in Reading Achievement," 
Journal of Education Vol. 36, No. 8, April, 1943* P- 12. 
l6Vera Killer and Wendell C. Lanton, "Reading Achieve­
ment of School Children—Then and Now," Elementary; H^glish* 
XXXIII, No. 2. February, 1956, pp. 91-9?. 
11 
achievement of boys and girls In 1934 and 1953, it was found 
that the girls maintained supremacy in reading achievement 
in both periods. The test used was the Metropolitan Achieve­
ment Test, Form A. Primary and Intermediate Batteries for 
Grades Three and Five. The puoils tested in both periods 
were third and fifth grade pupils in the Evaneton Public 
Schools. 
George A. Prescott^? conducted a study whose purpose 
was to determine the extent of sex differences in the oer-
formances of children taking the Metropolitan Reading Readi­
ness Test. There were ^00 boys and ̂ 00 girls involved in the 
study. From this group samoles were obtained with the same 
mean and standard deviation of chronological age. The girl's 
mean on the test was 68.4 and the boy's mean showed 65.8. 
The difference of the means was 2.6. The standard error was 
1.19 nnd the critical ratio was 2.14. 
The author concludes: 
The difference in mean scores of 2.6 in favor of the 
girls is significant at the five-per cent level of 
confidence. 
Wight-*-® has also found that girls excel toys on reading 
readiness tests as well as on tests of reading achievement. 
^George A. Prescott, "Sex Differences in Metropolitan 
Readiness Test Results," Journal of Educational Research, 
XLVIII, No. 8, April, 19.55, P?. 605-610. 
Wight, loc. clt. 
Anderson, Hughes, and Dixon1^ present a table on the 
age of learning to read and i ts relation to sex, Intelligence, 
and reading achievement in the sixth grader 
TABLE I  
AGE OF LEARNING TO READ AND ITS RELATION TO SEX, 
INTELLIGENCE, AND BEADING ACHIEVEMENT 
IN THE SIXTH GRADE 
Chronological age 
of learning to read 
in months N Bays N Girls 
X i CD
 
48 33.8 91 52.0 
84- 95 53 37-3 61 34.9 
96-107 26 18.3 18 10.3 
108-119 9 6.3 3 1.7 
120-131 5 3.5 2 1.1 
132- X 1 0.7 0 0.0 
Anderson, Hughes, and Dixon state; 
It  is apparent that a difference exists in favor of 
the girls,  fifty-two per cent of whom learned to read 
at an age when children are normally in the first grade. 
The same can be S"3d for only thirty-three oer cent of 
the boys. The difference between these percentages is 
significant at better than the one per cent level of 
confidence. A larger percentage of boys actually learned 
-^Irving h. Anderson and Byron 0. Hughes and Robert 
Dixon, "The Age of Learning to Read and Its relation to Sex, 
Intelligence, and Reading Achievement, In the Sixth Grade," 
Journal of Educational Research. 49:447-453> February, 195°. 
to read at the second grade than at the first grade age. 
Percentage wise, the boys out numbered the girls at each 
of the later ages of learning to read. The average of 
learning to read for all of the girls was 83-1 months and 
the boys 89.1 months. (Significant at the one per cent 
level of confidence). The finding that girls tend to 
read sooner than boys is also in harmony with the results 
of previous works. Studies have shown that girls not 
only get off to an earlier start but they also tend to 
retain their advantage through the grades. 
In considering child growth and ohysical maturation, 
Witty and Kopel2® support the evidence of male inferiority 
in reading due to physical maturation. They state that In 
various studies, the incidence of reading disability among 
boys has been observed to be from two to ten times as great, 
as that among girls. The preponderence of boys in reading 
disability groups is a fact however, and appears to reflect 
in Dart the slower physical maturation of schoolboys, which 
causes larger numbers of boys than of girls at the same 
chronological age not to be ready for initial reading in­
struction. The authors state that research substantiates 
these facts mentioned. 
Jersild^l discusses child growth and sex differences 
as follows: 
In several investigations, virls have been found to 
surpass boys in many aspects of early language develop­
ment such as in amount of talking, number of different 
20Paul Witty and David Kopel, Reading the 
Education Process (Boston: G-lnn and Company, 1939), • 
21 Arthur H. Jersild, Child Psychology. (New York: 
Prentice-Hall, 195*0 P* ̂ l6* 
lb 
words used, and use of sentences. Findings to the effect 
that girls are superior during early childhood and ore-
school years have been quite common, but the amount of 
difference has varied in different studies and exceptions 
to a tendency toward superiority of girls have been found 
in studies of negroe children. (Anastasi and D'Angelo) 
At the elementary school level, there usually are far 
more boy6 than girls with reading difficulties. 
22 
Lee and Lee discuss psychological and physical differ 
ences between boys and girls and the effect these differences 
have on reading. They state: 
Are there sex differences in reading ability? It 
seems definite that on the whole, girls learn, to read 
more readily and more successfully than, do boys. This 
may be due to the difference in physiological develop­
ment. The average ~-lrl by the time she is seven is a 
year nearer maturity than is the average boy of the 
same age. It may be that It is due to the greater lin­
guistic ability of the girls. It may be that the reading 
material is more Interesting to girls than to boys. Or 
it may be due to the greater docility of the girls in 
following out the teachers' orders. 
Lee and Lee^ continue: 
By the second grade the girl is actually a year older 
physically than the boy, because she is a year nearer 
her final development. This means that she does not 
tire as quickly and so can sit longer without fidgiting. 
She can use her eyes longer and her muscular grasp of 
pencil, crayon, and scissors Is surer. She is ready 
to use her accessory muscles sooner and has better con­
trol of them. At least by eight years, girls apoear to 
maintain a longer attention scan than boys of the sane 
age. 
""Murray J. Lee and Doris M. Lee, The Child and His 
Curriculum (Now York: Appleton-Century Crofts, Inc., 1950), 
p. 398. 
23Ibia. t>. 31. 
15 
Frank Pauley discusses entrance ages of "boys due to 
their differences In physical and mental development: 
Many children are not ready for the traditional first 
grade of public school when they are chronologically 
approaching six years of age. Particularly this Is true 
of boys. Boys usually develop In all  respects more 
slowly than girls.  Much of the research In sex differ­
ences Indicates that girls should be admitted at least 
three months to a year younger than boys; or better,  
that the entering age for boys should be raleed. 
Studies over a ten year period In the Tulsa schools 
indicate that there is a need for different letml enter­
ing ages for boys and girls.  However, i t  is freely 
granted that admission, Ideally should be on the basis 
of a comprehensive physical and mental testing program, 
thus providing for those frequent exceptions which will 
Inevitably occur. However, this Is not practicable in 
a large system. The state legislature Is probably the 
only body In a position to make a legal differentiation. 
Durrell^ discusses auditory and visual discrimination 
as a cause for boys' retardation in reading which seems to be 
a growth factor. Ke says: 
Girls generally have acquired abilities in visual and 
auditory discrimination of words better than have boys 
despite equal Intelligence of the boys. In a large 
measure this accounts for the greater amount of reading 
difficulty amone: boys than among glrlc. When boys are 
six week6 of eye and ear training on word elements, t . .elr 
rate of learning to read equals that of r irls.  
Pyle2 6  discusses the tern "reading span". He states: 
2*Frank R. Pauley, "Sex Differences anfl Legal School 
ntrance Age, "Journal of Muoatlona! Research, XL. ,  i .o. 1,  
eptember, 1951» P* l s r  
^Donald D. Durrell,  Instruct!?,) 
New York: World Book Company, 195-)> -
2«W. H. Pyle, "The Reading Soan," Slenentary School 
ournal. 29:597-602, April, 1929. 
16 
The term "reading scan" as here used means the number 
of words that can be grasped and Immediately repeated 
after a three second exposure of reading material.  The 
tables show a gradual Increase In the reading soan im to 
the eighth grade and ui> to the age of thirteen. The 
girls are clearly superior to the boys. 
To further consider maturation In learning to read 
C. P. Stone2? mentions a study of three-hundred children In 
twelve parochial schools In Milwaukee. Ten factors were 
studied Including items such as chronological age, mental 
age, sex differences, etc. Individual and two rroup tests 
were given twice during the year. The author discusses these 
tests: 
At the beginning of the year, the average chronolog­
ical age, mental age, and consequently the intelligence 
quotient were approximately equal. The average age of 
the boys was six years and three months and of the girls 
six years and two months. The average scores in audi­
tory discrimination were approximately equal. In 
vocabulary, the boys were slightly superior and in visual 
discrimination of both letters and words, the girls were 
slightly superior. Yet at the end of the year, the 
average scores of the girls on the reading tests was 
almost a third of a year above the average score of the 
boys. For a long time i t  was been known that far more 
boys become seriously retarded in reading than is the 
case with the girls.  In this study, more girls than boys 
become accelerated in reading. 
Of the three-hundred first-grade children, seventy-
five made reading scores from grade 3.1-5.2. Two-thirds 
of these superior readers were girls.  
Anderson and Dearborn2^ also consider the factor of 
maturation. They mention the fact that a number of factors. 
2?C. P. Stone, Progress in Primary Reading (St,  Louis: 
tfebster Publishing Co., 1950), p. 262. 
2®Anderson and Dearborn, loc. cit .  
1? 
probably operate to cause more boys than girls to have 
difficulty In reading. The difference In cultural patterns 
which exists between the sexes has been prominently mentioned 
as a factor. An explanation to reading difficulties between 
boys and girls, which is receiving increasing attention, Is 
that girls generally nature more rapidly than boys. This is 
a point brought out by the authors. They discuss a corollary 
to this idea that more girls than boys will have reached a 
state of readiness for reading at beginning school age. A 
lack of readiness is a common cause of failure to learn to 
read in the primary grades according to Anderson and Dearborn. 
Anderson and Dearborn^ continue to state: 
It has been the experience of reading specialists 
everywhere that more boys than girls suffer reading 
disabilities. Of Monroe's 5 disabled readers, 356 
of approximately eighty-six per cent were boys. Of 
sixty-nine cases of total disability studied by 
Fernald, all but two were boys. Boys outnumbered the 
girls thirty-seven to four among the cases reoorted 
by Young from the Psycho-Educational Clinic at Harvard 
University. 
Bruce and Freeman-0 state that in regard to sex 
differences and maturation that girls acnear to have a 
slight advantage over boys in size of vocabulary, more pre­
cise pronunciation and longer sentences in early years of 
language use. However, boys partially overcome this handicap 
^Anderson and Dearborn, o~o cit•, pp. 31 32. 
3°Wlllian F. Bruce and Frank S. Freeman, Development 
and Learning (New York: Henry Holt Company, 1942), p. 3-. 
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as they come into the elementary school age. Sex comparisons 
show that on the average* girls in both Hawaii and Iowa walk 
about two weeks earlier than boys* which accords with the more 
rapid maturation of girls in many abili t ies from infancy to 
adolescence. 
Chester C. Bennett^-*- in an inquiry into the genesis 
of poor reading reported the predominance of boys as uoor 
readers by various investigators of reading difficulties.  
Those investigators l isted were Dearborn, Witty and Kopel,  
Blanchard, Hinshelwood, Bronner,  Hincks, Ortan, Anderson and 
Kelly, Fendricl '  and Bond, etc.  
A consistently large percentage of the boys were 
reported to be poor readers and a small percentage of the 
poor readers were girls.  
^Chester C. Bennett ,  An Inquiry into the G-enesis of 
Poor Reading, Teacher 's College, Columbia University,  Contri­
butions to Education, Number 755 (New York: Bureau of Publi­
cations, 1933) pp. 11-12. 
B. ARITHMETIC 
Carl Witherlngton32 discusses sex differences In 
arithmetic in the following observation: 
Boys make higher scores than girls in tests which 
involve mathematics or mechanical Information, whereas 
girls make higher scores than boys in tests involving 
language arts and memory. 
James L. I*urse l l33 presents an opinion on general 
sex differences and. sex differences on mathematics J  
Differences have been found in various soecial traits. 
Thus we have much evidence for a linguistic superiority 
on the part of females. They tend to begin sneech 
ea.rlier in life. They are found to use longer and more 
complex sentences and larger vocabularies. They show 
superior achievement in reading, language., grammar, and 
literature both in the grades and in high school and 
college. 
As to number concepts and the power to deal with 
numerical relationships and the kind of abilities re­
quired in elementary geometry, there .seems to be evidence 
for a general male superiority. 
Stanley Gray3^ states that a researcher named Jordan 
has summarized the comparison of men and women as shown by 
various researchers in the following: 
Boys 
Greater ingenuity in arithmetic reasoning and in 
tests involving ingenuity. 
3^Carl H. Witherington, Educational Psychology (New 
York: Ginn and Company, 19^5 ), P* 156 < 
33James L. Kursell, Educational Psychology (New York: 
T»v. W. Norton Company, 1939). PP* 107-108. 
-^Stanley J. Gray, Psychological Foundations of Educa­
tion (New York: American 3ook Company, 1935). Pt>. 22P-225-
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Girls 
Greater l inguistic ability 
Better in language 
Better on analogy teste 
Better cn word building 
Reed3 3  reveals results concerning arithmetic differ­
ences between boys and girls.  The results were obtained by 
giving Test Four of the Array Examination A to eleven-hundred 
and sixty-two California children from grades three to nine. 
From ages eight through nine, the boys were superior 
in test results.  At age ten, the girls were slightly supe­
rior. From ages eleven through fourteen, the boys continued 
their superiority in the test.  
Reed3^ continues to point out: 
A comparison of the sexes shows that the hoys are 
superior to the girls as indicated in the test.  Appar­
ently the boys are superior to the girls in the ability 
to solve arithmetical problems. This fact Is striking 
in view of the finding that girls are either equal to 
or superior to the boys in speed and comprehension in 
reading, in speed and quality of writing, and in ability 
to spell.  
Smith3 7  notes that in general i t  may be said that 
boys make their greatest gain in arithmetic. He says that 
if girls excel in space concepts when they enter the first 
3 3Eoner B. Reed, Psychology of Elementary School 
Subjects. (New York: Ginn and Company," 1927), p. 115 • 
3 6Ibld. 
3 7David S. Smith, "Sex in Kathenatic," Educational 
Review. X:84-88, June, 1295* 
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grade p. they seem to lose their supremacy or to he relatively 
less successful in combining those concepts with, logical 
demonstration when they attain young womanhood. 
Walter S. Monroe38 presents some findings in regard 
to sex differences in arithmetic. Ke says: 
Although teste of intelligence equally standarized 
and fairly administered show sex equality, parts of 
intelligence tests regularly show characteristic differ­
ences, thus girls and women tend consistently to be 
superior in verbal tasks; boys and men In the arithmet­
ical and mathematical.  Beginning of age seven or eight, 
boys excel in arithmetical reasoning and this trend 
becomes accentuated with age. Boys are generally supe­
rior in arithmetic. 
C. N. Allen39 admits that hoys are generally conceded 
a superiority in things mathematical and concrete; girls in 
language work, memory, and abstract reasoning. 
H. R. Douglas^ reveals that investigators seem to 
indicate that boys apparently reach higher levels of achieve­
ment in mathematics ths.n girls of the same grade, age, and 
mortal ability. Outstanding pioneer studies, the author 
points out, were those made by Thorndike (191^). Thorndlke 
gave four problems in arithmetic to approximately ^-,500 
^W&lter S. Monroe, Encyclopedia of Educational 
Research (New York: The Macmillan Company, 1950), p. 1205. 
39c. K. Allen, "Recent Studies in Sex Differences," 
Psychological Bulletin 27:397-^07, May, 1930-
^°H. R. Douglas, "Sex Differences in Secondary School 
Mathematics," The Mathematics Teacher 30:21-22, January, 193 • 
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pupils In grades six, seven, eight,,  and nine in Massachusetts 
schools and reported that sixty per cent of the boys exceeded 
the median scores of the girls.  
Witherington^l points out that boys make higher scores 
than girls in tests which involve mathematics or mechanical 
Information whereas girls make higher scores than boys in 
tests involving language arts,  reading, and memory. 
O 
W. P. Commlne made a finding from measuring the 
arithmetic achievement of eighty-five boys and girls enrolled 
in. a fifth grade. The Stanford Achievement Test was the 
instrument used. The mean score was 153-7 for the girls and 
the median score for the boys was 147-7- The mean difference 
was 6.0 vrith a probable error of 2.0. 
Stroud and Llndquist^ report that pupils who have 
taken Iowa Every Pupil Basic Skills Testing Program (for grades 
three to eight from selected schools) show that girls have 
maintained consistent and on the whole, significant superiority 
over boys in the subjects tested, save in arithmetic, where 
small differences favor boys. 
^Carl A. Witherington, Educational Psychology 
(New York: Ginn and Company, 1945) » P* 15^-
j±2 Commine, loc. clt .  
^3stroud and Lindquist,  op c l t . ,  p p .  6 6 4 - 6 6 5 -
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SIggjARg 
Literature from the field of Inquiry show the following 
results: 
1-. In reading, girls maintain superiority over hoys. 
The survey of the literature showed that this 
girl superiority in reading could "be due to ohye-
ical and psychological reasons. 
2. In arithmetic, boys maintain a slight superiority 
over girls.  The literature showed this as a 
predominant fact.  
CHAPTER III 
THE AREA OF' RESEARCH 
Purpose of the Chanter 
The purpose of this chapter is to show the research 
procedures used in this study. This included (l) formulation 
of plans for the study; (2) determination of the sources of 
data; (3) determination of the statistical processes used; 
(4) construction of tables; (5) computation and tabulation 
of data; (6) interpretation of the findings; (2) formulation 
of conclusions and recommendations. 
Formulation of the plans for the study 
In formulating plans for the study the logical approach 
BeOxied to be first to compile the data needed from the cumula­
tive records of the boys and girls in the selected grades of 
the Lodi Elementary School District.  There was a total oA  8_^ 
students'  records used in the study. The next plan was to 
interpret the data and formulate conclusions. 
Determination of the Sources of Fata 
The data were to be compiled on a grade placement basis. 
The source of information was the results of the California 
Achievement Test Form BB. The test was administered in October, 
1958 for the 1958-59 school year. This afforded the most 
recent information and also provided a. uniform basis for com­
paring the test results of children who have been exposed to 
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the Fame reading and arithmetic programs in a single school 
system. 
Determination of Statistical Procedures 
To compare the achievement of boys and girls, it was 
decided to determine this by computing the difference of the 
means. 
Construction of Tables 
Similar studies were examined and expropriate tables 
were enoloyed to best fit this study. The grade levels 
studied are presented in order of sequence showing the tabu­
lated information for boys and. girls In reading and. arithmetic 
re soectlvely. 
Commutation and Tabulation of Data 
After computing the intervals of the grade pit cement 
levels"'", the pupils records were then tallied as shown in 
tables XII through XVII in the appendix2 for reading and 
arithmetic for selected grades. 
Table II in Chapter Four, oago 28, summarizes the 
statistical information needed to indicate the significant 
""Harry A. Green, Albert N. Jorgensen, J. Raymond 
Gerberick, Measurement and Evaluation in the Secondary School, 
(New York: Longman's, Green & Company, 1?W-•), p. 523• 
'"Infra, pp- 5?-&2* 
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differences in reading between boys and girls in grades four, 
five, and six. Table III in Chapter Four, page 29» shows the 
same information for arithmetic. 
Interpreting the Findings 
To Interpret the findings, i t  was necessary first to 
find the arithmetic means for boys and girls in each subject 
area and for each, of the selected grades. From this point 
i t  was next necessary to compute the standard deviation, the 
standard error, the differences between the means, the stand­
ard error of the differences between the means and the critical 
ratio. In this manner, clear cut interpretations could be 
a 
made and valid conclusions drawn.- /  
Formulation of Conclusions and Recommendations 
After completing the interpretation of the data, a 
summary was made from the results.  The significance of the 
results was indicated and conclusions were shown based on 
the finding of this study. 
^Remmers and Gage, Educational Measurement and 
Evaluation (Hew York: Harper & Brothers, 19^3)» PP- 525-550. 
CHAPTER IV 
ANALYSIS CF THE FINDINGS AND INTERPRETATION 
OF THE RESULTS 
Purpose of the Chapter 
Purpose of this chapter is to analyze the findings 
of this study. The procedure used to do this involved the 
presentation of tables of data concerning the reading 
achievement levels and the arithmetic levels of boys and girls 
in grades four, five, and six in the selected schools. 
This makes i t  possible for conclusions to be drawn 
as to. whether there is a significant difference between 
boys and girls in grades four, five, and six in the Lodl 
School District.  
Plans for Analyzing the Findings 
For the purpose of analyzing the findings, i t  was 
necessary to compute the differences of the means; the stand­
ard error of the differences between the means and the criti­
cal ratios. 
The Kethod of Showing the Signif leant Differences 
To Illustrate the significant difference between boys 
and girls in the chosen grades, tables were constructed to 
facilitate the calculation of the mean, standard deviation, 
difference between the means, standard error of the means, 
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the critical ratio. Formulas for the determination of these 
figures were obtained from- Remmer & Gage-. Data for these 
tables are shown In the tables In Appendix C2 .  
Calculation of the Signif leant Differences 
The calculation of the means from the grade placement 
scores, the standard deviation, the difference between the 
means, the standard error of the means, the standard error 
of the difference betx/een the means, the critical ratio, the 
achievement scores of boys and girls in grades four, five, 
and six in the selected schools are shown in tables XII to 
XVII respectively in the Appendix^. 
Interpreting the Findings 
Tables II and III present a summary of the findings 
in order to answer the statement of the problem as stated 
in Chapter I;  
Is there a significant difference between boys and 
girls In reading and arithmetic in grades four, five, 
and s i.  in the Lodi Schools? 
1, Reading, grade four. The mean reading score for 
1^1 boys was U.U2;  the standard deviation was .79, and the 
standard error of the mean was . 0 6 ,  
^Remmers and Gage, loc. clt . ,  pp. 525-550. 
2Infra, pp. 57-62. 
3Infra, loc. clt .  
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For 145 girls In the .same grade, the mean was found 
to he 4.79;, the standard deflation was .71, and the standard 
error of the mean v:as .05. 
The differences between the neans of boys and girls 
In grade four "was .28. The s tandard  error of the difference 
between the means was found to be .08 with a critical ratio 
of 3.32. This would indicate that the measure obtained was 
of statistical significance at .001 level of confidence. 
2. Reading, grade five. The mean reading score for 
145 boys was found to be 4.82; the standard deviation was 
1.34, and the standard error was .11 
For 135 girls,  the mean was 5.49, with the standard 
deviation showing 1.39. The standard error of the mean was 
.12. 
The difference between the means of hoys and girls 
in grade five was .67. The standard error of the difference 
between the means was .16 with the critical ratio showing 
4.11. This would indicate also that the measure derived was 
found to be significant at the .001 level of confidence. 
3 .  Reading, grade six. The moan score for reading 
for 139 boys was found to be 5*66; the standard deviation 
was 1*61, and the standard error of the neon was .  13» 
The 119 girls had an arithmetic mean of 6 .65 ,  with a 
standard deviation of 1.42. The standard error of the mean 
showed  . 13 .  
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The difference between the means of boys and girls in 
grade six was .99. The standard error of the difference 
between the means was found to be .18 with a critical ratio 
of 5.38. The measure obtained could be determined as signif­
icant at the .001 level of confidence. 
The folloxving is a summary of the findings of the 
arithmetic data: 
1. Arithmetic. grade four. The mean score for 1^1 
boys showed 4.4-5 while the standard deviation was .54. 
There was a standard error of .04. 
For 145 girls the arithmetic mean was 4.58. The 
standard deviation was .43 and .03 was the etandard error. 
The mean difference between the boys and girls was 
.13. The standard error of the difference between the means 
was .05 end the critical ratio 2.23. The measure shows 
significance at the .01 level of confidence. 
2, Arithmetic. grade five. The number of boys' 
scores tahen for analysis of their arithmetic achievement 
vac 145. The arithmetic mean of the boys' scores was $.16. 
The standard deviation was .67 and the standard error .05. 
The girls,  who numbered 135 in the cases tahen, had 
a mean of 5.28. The standard deviation came out to be .84 
and the standard error was .055. 
The mean difference between the girls and boys was 
.12. The standard error of the difference between the means 
tabulated to .0? and the critical ratio had a figure of 1.5k. 
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The figures Indicate no statistical significance at 
the .05 level cf confidence. 
3* Arithmetic,  grade six.  The number of boys'  scores 
taken for analysis purposes was 139. The mean of the scores 
was 5«78. The standard deviation and standard error were .89 
and .07 respectively. 
The girls whose cases were taken totaled to 119 had a 
standard deviation of .53 ®-nd a  standard, error of .04. 
There was represented a mean difference of .17 between 
the boys and girls in grade six.  The standard error cf the 
difference between the means showed a figure of .09. The 
crit ical ratio figure was 1.87. This indicated that the rela­
tionship between the variable was not statistically signif­
icant at  the .05 level of confidence. 
Interpretation of the Findings 
The following information is presented to summarize 
the findings: 
Reading, grade four,  between boys and girls.  The 
data indicated a slight mean difference of .28 in favor of 
the girls.  The standard deviations which show the greater 
number of cases falling above and below the mean are found 
to be similar.  The standard deviations of the boys and girls 
are .79 and. .71 respectively. The .28 difference between the 
means indicates no great difference. I t  may be noted that 
the mean, scores are above the national norms as p^esente^ -J 
the test  makers.  
3^ 
Keadlng,.  grade f ive. between "boys and gIrls .  There 
was e difference of .67 of a year between the means of the 
hoys and girls.  This difference was again in favor of the 
girls.  The standard deviation for the boys was 1.3^ and for 
the girls 1.39. Although the means were not similar the 
standard deviations were nearly the same. The greater pro­
portion of the girl1s scores were above the test norms. 
Reading, grade sly, between boys and .girls.  The mean 
difference is .99 of a year In favor of the girls.  This 
figure shows a greater difference between the boys and girls 
in reading than in the grades four and five. The standard 
deviation for the boys was 1.61 and the mean was $.66. The 
girls '  mean was 6.65 and the standard deviation was 1.^2. 
Reading, mean differences to grades four, fiva > and 
ply. In considering the findings of girl  superiority, the 
mean difference between the boys and girls in grade four was 
.28 or almost three months difference. 
In grade five, the mean difference was . 6 7  in favor of 
the girls or almost seven months difference. In grade six, 
the mean difference spread to .99 or nearly a year's differ­
ence in favor of the girls.  
From grade four to grade five the boys showed only a 
growth figure of .^0 or a four month increase. From grades 
five to six the boys showed a growth of .8^ or about an 
eight months increase. In grades four through six, a mean 
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difference of 1.24 existed. This represents approximately 
one year and a quarter of growth in achievement. 
The girls,  from grades four to five, showed an in­
crease of ,79 or nearly eight months. From grades five to 
six, they show an increase cf 1.06 or slightly over a year. 
The increase from grades four through six was 1.85 or nearly 
two years. The girls '  growth from grades four through six 
waE .61 of a year greater than the boys for the same period. 
Arithmetic. grade four, between boys and girls.  The 
data shows a slight mean difference between the boys and 
girls of .13. This difference favored the girls.  The stand-
.ard deviation of the boys was .54- and the girls '  standard 
deviation was ,4-3. 
Arithmetic. grade five. between bo^s and girls.  The 
nean difference was a .12 in favor of the girls.  The stand­
ard deviation for the boys was .67. The mean for boys was 
5.16. The standard, deviation for the girls was .64 and their 
mean was 5.28. 
Arithmetic, grade six, between boys and, girls.  The 
mean difference between the girls was .17 In favor of the 
girls.  The standard deviation for the boys was .89. For 
the girls the standard deviation was .53* 
Arithmetic, mean differences to grades four, five, and 
slx. The mean difference for the fourth grade between the boy6 
and girls showed was .13 which favored the girls slightly. 
36 
In grade five, the mean difference was .12 in favor 
of the girle. In the sixth grade, the mean difference was 
.17 In favor of the girls.  
From grade four to grade five, there was a mean 
Increase of .71 or seven months for the hoys. From grades 
five to six a mean increase of .62 or six months growth 
occurred. The mean increase from grades four to six was 
1.33 or about one and one-third of a year. 
For the girle, from grades four to five, the mean 
increase was .70 or seven months. The mean increase from 
grades five to six was .67 or nea,rlv sever, months. From 
grades four to six, the mean difference was 1.37 or a l i t t le 
over one year and a third. 
CHAPTER 7 
SUl^KARY CONCLUSIONS AND RECOKKENDAT I  ONS 
Summary 
In Chapter II ,  i t  was noted in the literature that 
girls were consistently superior to the fcovs in reading. 
In arithmetic, the boys were predominantly suo°rior 
to the girls.  
Conclusions 
As a result of this study, the following conclusions 
are drawn: 
1. The reading achievement of the girls in grades 
four, five, and six is superior to that of the boys. This 
study indicates that the achievement level of the girls 
imoroves progressively from grades four through six, as the 
mean difference in grade four is *28 and .99 in grade six. 
This finding is indicated, in Table II.  
2. This study reveals no significant difference 
between the arithmetic achievement of boys and girls in the 
selected grades as there is no greater difference than .17 
of a year found In the study. The significant fact found, 
however, is that girls maintain a slight but consistent 
sup-riority over the toys through grades four, five, and 
six In arithmetic. This finding is contrary to the research 
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indicated in Chapter II concerning arithmetic.1 
3. The residing achievement in grade four is slight 1 y 
above the national norm established by the authors of the 
California Achievement Test both for boys and girls. The 
norm established would be considered 4.1, the test being 
given in October adopts for grade four a. figure of 4.1 which 
is one month over the basic grade level. 
4. The mean reading score of beys in grade five was 
found to be below the norm established by the test makers 
while of the girls was found to be above. 
5. In grade six the mean reading scare for boys was 
found to be below the norm while the girls' mean score was 
above. 
6. The arithmetic mean scores in grades four and 
five were found to be above the norm for both boys and girls * 
7. The mean scores for arithmetic for the boys and 
girls in grade six were both found to be below the norm es­
tablished by the test. 
8. The progressive increase of boys in reading 
achievement In grades four through six was found to be 1.24 
while the increase for girls was found to be 1.95-
9- The progressive achievement Increase of boys in 
arithmetic in grades four through six was 1.33 and the girls 
showed and increase of 1.37-
1Suora. pp. 19-24. 
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Recommendations 
The recommendations resulting from this study of the 
significant differences between boys and girls in reading and. 
arithmetic in grades four,  five, and six are as followst 
1.  It  is recommended that a study be conducted of the 
possibili ty of entering boys in school at  an older chrono­
logical age. 
2 ,  It  is recommended that a study be made in the Lodi 
school system that would ascertain means by which boys could 
maintain an achievement level commensurate with the girls '  
achievement level.  
3* I t  is further recommended that the California 
Achievement Test be studied as to i ts validity in measuring 
the objectives of the reading and arithmetic programs. 
I t  is finally recommended that a study of a 
similar nature in other school systems in California be 
conducted for the purpose of f inding differences in reading 
and arithmetic in the intermediate grades, between boys and 
girls.  
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APPENDIX A 
TABLE IV 
READING DATA TABULATED AS TC NUMBER AND RANGE 
IN GRADES FOUR, FIVE, AND SIX 
45 
Nunber gsasg. 
GraGe 4 Boys 
Grade 4 Girls 
l4l 
1^5 
2 . 2 - 6 . 0  















2 .1 -10 .0  
2 .9 - 10 .0  
Total 824 
TABLE V 
ARITHMETIC LATA TABULATED AS TO NUMBER AND RANGE 
TAT R<"D A T>T^G TUR>T RT~> T^TIRT* A UTTN R«-R^ IN GRADES FOUR, FIVE, AND SIX 
Number Ran re 
Grade 4 Boys 141 3.1-5.4 
Grade 4 Girls 1^5 3-0-5.4 
Grade 5 Boys 145 3-5-6.5 
Grade 5 Girle 135 3.2-9.0 
Grade 6 Boys 139 3.1-7.5 




FREQUENCY DISTRIBUTION OF BOYS AND GIRLS 







5.9-6.1 4 2 
5.6-5-8 4 8 
5.3-5.5 11 26 
5.0-5.2 14 21 
4.7-4.9 28 27 
4.4-4.6 22 20 
4.1-4.3 16 19 
3.8-4.0 17 9 
3-5-3.7 7 6 
3.2-3.4 6 £* 
2.9-3-1 5 2 
2.6-2.8 6 0 
2.3-2.5 0 2 




FREQUENCY DISTRIBUTION CF BOYS AND GIRLS 











7.5-7.9 3 5 
7.0-7.4 6 7 
6.5-^.9 14 5 
6.0-6.4 11 .20 
5.5-5.9 11 21 
5.0-5.4 19 31 
4.5-4.9 16 14 
4.0-4.4 24 9  
3.5-3.9 20 12 
3.0-3.4 10 




FREQUENCY DISTRIBUTION CF BOYS AND GIRLS 
IN GRADE SIX TO READING ACHIEVEMENT 
Achievement Number of Number of 
Level Boys Girls 
10.0-10.4 3 3 
9.5- 9.9 0 1 
9.0- 9.4 l 0 
8.5- 8.9 2 i 
8.0- 8.4 4 6 
7.5- 7.9 10 13 
7.0- 7.4 9 20 
6.5- 6.9 11 11 
6.0- 6.4 13 28 
5.5- 5.9 16 14 
5.0- 5*4 26 7 
4.5- ̂ .9 11 Q • 
4,0- 4.4 16 2 
TABLE IX 
FREQUENCY DISTRIBUTION OF BOYS AND GIRLS 





— ——•— i T»-
of Number of 
Glrle 
5.4-5.6 2 3 
5.1-5.3 13 15 
4. 8-5 • 0 27 36 
4.5-4.7 41 h3 
4.2-4.4 25 23 
3.9-4.1 12 16 
3.6-3.8 9 6 
3.3-3.5 6 1 
3.0-3.2 6 2 
N«l4l 11-145 
TABLE X 
FREQUENCY DISTRIBUTION CF ECYS AND GIRLS 
IN GRADE FIVE TG ARITHMETIC ACHIEVEMENT 
Achievement Number of Number of 
Level Boys Glrlg 
8 .9 -9 .1  1 
8.6-8.8 0  
8.3-8.5 0  
8.0-8.2 0  
7.7-7.9 0 
7.4-7.6 0  
7.1-7.3 0  
6.8-7.0 1 
6.5-6.7 1 1 
6.2-6.4 7 3 
5.9-6.1 10 19 
5.6-5.8 34 31 
5.3-5.5 20 29 
5.0-5.2 21 21 
4.7-4.9 15 14 
4.4-4.6 18 7 
4.1-4.3 10 3 
3.8-4.0 5 3 
3.5-3.7 4 1  
3.2-3.4 0 1 
N=I45 N-135 
TABLE XI 
FREQUENCY DISTRIBUTION OF BOYS AND GIRLS 
IN GRADE SIX TO ARITHMETIC ACHIEVEMENT 
Achievement "Number of Number of 
Level Boys Girl? 
7 .8-8 .0  
7*5-7.7 I 1 
7.2-7.4- 1 
6.9-7.1 7 2 
6.6-6.8 5 9 
6 . 3 -6 . 5  16 22 
6.0-6.2 31 33 
5.7-5.9 26 22 
5.4-5.6 22 14 
5.1-5.3 7 7 
4.8-5.0 11 6 
4.5-4.7 8 3 
4.2-4.4 2 
3.9-4.1 1 







FREQUENCY OF READING TEST SCORES OF BOYS AND GIRLS IN GRADE 
FOUR AS MEASURED BY THE CALIFORNIA ACHIEVEMENT TEST 
SHOWING THE ARITHMETIC MEAN-, AND STANDARD 
DEVIATION AND CRITICAL RATIO 
Achievement 
Level f  d fa.  fd~ Boys 












4 i  
n 
5.0-5.2 14 3 42 126 A.M.- 4.2 + x .3 




















28 -ym - w 
3.2-3-4 6 -18 54 8.  .^/7.5035-(.7234)T  
2.9-3.I  5 -4 -20 80 d,  -3\/6.98023853 
2.6-2.8 6 -5 -30 150 d- ( .3) (2.64) 
2.3-2.5 0 -6 0 0 d- .222 
2.0-2.2 1 -7 -7 49 
N»l4l •+102 1058 
56 
TABLE XII (continued) 
Achievement 
























A.M.- 4.2 + x .3 













= k. 70 








2k * - m 
3.2-3.4 3 -3 -6 18 6- -3\/8.3379 - 2.7225 
2.9-3-1 2 -4 -8 32 d= .^\/5.6l5k 
2.6-2.8 0 -5 ' -0 0 6- (.3) C2.37) 
2.3-2.5 2 -6 -12 72 6= .71 
57 
TABLE XXI (continued) 
SIGNIFICANCE OF THE DIFFERENCE EST,•.'SEN THE MEANS 
Boys (A) Girls (B) 
N»l^l N-l^jj 
M-4.4 2 V.mti. 70 
.792 cT« .711 
S.E. _ 7=d-~ .792 _ S.E. or__ 711 _ 
M.A.VriF 11.S?""* K.B.-VTT 1275l~* 57 
Difference between means = Kp _ K.28 
g: g 
(M.B ,  -N. a> ) =\ /(S.E. )2 4 (S.S. )2 _ V ( K.A. ) { M.B.) ~ 
\[~K. 066 >2 + (.057)2 = \//o07605 = .08^8 S.E. 
Critics! Ration KB ~ MA - *|f• ft " 2s3| 




FREQUENCY OF READING TEST SCORES OF ECYS AND GIRLS IN GRADE 
FIVE AS MEASURED BY THE CALIFORNIA ACHIEVEMENT TEST 
SHOWING THE ARITHMETIC MEAN, AND STANDARD 
DEVIATION AND CRITICAL RATIO 
Achievement 
















6.5-6.9 14 +-U 56 224 + • 












4.5-4.9 1.6 0 0 0 d= 
6. 0-4.4 24 -1 -24 26 
3.5-3.9 20 -2 -40 80 
0 = 
3. 0-3.4 10 -3 -30 90 (6= 
2.5-2.9 7 -4 -28 112 rf-




^ .5 14?°it? 
4 .5=4.82 
kf&z - (£fd)2 
( n ) 
59 
TABLE XIII (continued) 
Achievement 
Level ± d fd fd2 
9.5-9-9 1 7 7 49 
9.0-9.5 0 6 0 0 
8,5-3.9 2 5 10 50 
8.0-8.4 3 4 12 48 
7.5-7.9 5 3 15 45 
7.0-7.4 7 2 14 28 
6,5-6.9 5 1 5 5 
6.0-6.4 20 0 0 0 
5•5-5.9 21 -1 -21 21 
5.0-5.4 31 -2 -62 124 
4.5-4.9 14 -3 -42 126 
4.0-4.4 9 -4 -36 144 
3.5-3-9 12 _c J -60 
OOO 
J J J 
3.0-3.4 3 -6 -18 103 
2.5-2.9 2 -7 -1 4 98 
N< \W,- -1QQ 1146 
Girls 
A. !'.«* guessed 4x1 C an 
x ££& j, 
n 
A.M,« 6.2 + 
A.M.- 6.2 4 -.70373" 
rf- ^\lfa2 I Ufd)2 
V n ( n ) 
.AibM - (rO^j2 V 135 ( 135) 




TABLE XIII (continued 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN THE MEANS 
Boys (A) Girls (B) 
N-1^5 N-135 
K=4.82 1V5. L9 
c^l.347 oil.394 
S.E. - cf = 1.3*7 = n S.E. , c' _ 1.194 a T2 
K.A. J== 12.0k M.B. JSF** 11.61  4 i^= 
Difference between raeans Kg-6 7 
S.E. (KB - MA =/(S.E. )24- (S.E. W _ 
Y ( M.A. ) { M.B.) " 
\/ (.ll)2 + (.12)2 =\/C02S3 = S.E. = .1627 
Critical Ratlo= MB - MA = .62 ,, 
S.E. (MB-MA) -1&27 ' 
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TABLE XIV 
FREQUENCY OF READING TEST SCORES OF BOYS AND GIRLS IN GRADE 
SIX AS MEASURED BY THE CALIFORNIA AC HI EVEN'S NT TEST 
SHOVING THE ARITHMETIC MEAN, AND STANDARD 
DEVIATION AND CRITICAL RATIO 
Achievement 
Level ffi fd< Boye 





















































































+ m. i 
n 
A.M.- 5.7 + fit .5 139 J 
A.M.- 5J6 
* 
. A / 1456 _ (-12)2 
139 (139) 
o"= .4/ 10.4748-. 0074 
d= .5^ 10.4674 
-12 1456 
62 
TABLE XIV (continued) 
Achievenent 
Level f d fd fd2 Girls 
10.0-10.4 3 f 8 24 192 
9.5- 9.9 1 + 7 7 49 
9.0- 9.4 0 + 6 
8.5- 8.9 1 H-5 5 25 
8.0- 8.4 6 + 4 84 336 
7.5- 7.9 13 + 3 39 117 
7.0- 7.4 20 + 2 22 44 
6.5- 6.9 11 41 11 11 
6.0- 6.4 28 0 0 
5.5- 5.9 14 -1 -14 14 
5.0- 5.4 7 -2 -14 28 
4.5- 4.9 9 -3 -27 81 
4.0- 4.4 2 -4 -8 32 
3.5- 3.9 2 -5 -10 50 
3.0- 3.4 1 -6 -6 36 
2.5- 2.9 1 -7 -7 AtQ 
N»119 tJL°6 1064 
A.M»=»guessed nean+ i  
A.K.- 6.2 + 1M .5  
A,M.= 6,  65_ 
cr- - (£££>' 
n ( n ) 
A- /10^4 (106)2  




TABLE XIV (continued) 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN THE MEANS 




S.E. „ xf = lt 6l? _ S.E. _ 1.427 
K.A. /IT 11.78 K.B. /TT" ~ 10.90 
Difference between means ~ Kg _ 1-5* = ,99 
S.E. 
( K . g  - M . )  _ / ( S . E . ) 2  ~  ( S . E -  V 2  =  B- A. =\/i M.A. ) +( K.B.) 
\f (13)2 (13)2\/.0338 = .1838. S.E. 
Critical Ratios _ .99 _ „ 
S.E. (MA-KB) = .1338 " hM 
TABLE XV 
FHSiL'SKCY OF ARITHMETIC TEST SCORES GF BOYS AND GIRLS IN 
GRADE FOUR AS MEASURED BY THE CALIFORNIA ACHIEVEMENT 
TEST SHOWING THE ARITHMETIC HE AN, AID STANDARD 
DEVIATION AID CRITICAL RATIO 
Achievement 
Level f a ffi. fd2 
5•4—5•6 2 4 8 32 
5.1-5-3 13 3 39 117 
4.8-5-0 27 0 54 108 
4.5-4.7 41 1 41 41 
4.2-4.4 25 0 0 0 
3.9-4.1 12 1 -12 12 
3.6-3.8 9 2 -18 36 
3-3-3.5 6 3 -18 54 
3.0-3.2 6 4 -24 96 
N= H 
-d-H + 70 496 
Boys 
A.K.spruessed mean 
+ w. i 
n 
A.M.* 4.3 + 20_ .3 
A.M.* it.3 + . i4895; 
4.45 




cT= (.3) (1.3086) 
65 










d. fd f d 2  
5.4-5.6 3 4 12 48 
5.1-5.3 15 3 45 135 
4.8-5.0 36 2 72 144 
4.5-4.? 43 1 43 43 
4.2-4.4 23 0 0 0 
3.9-4.1 16 -1 -16 16 
3.6-3.8 6 -2 -12 .24 
3-3-3.5 1 -3 -3 9 
3.0-3.2 2 _4 -4 16 
N-145 4137 435 
G-irlp 
A.M.^gueeeed mean 
4 ^ 1  n 
A.M.= 4.3 -f 
A.K.«= 4.3 4 .2832 
= 4.58 
a-. 4/iral - («i|-
V n ( n ) 
rf= -ipy35 (137)2 
*-V ISJ ~ (iirj) 
d= .3y 3.000 - .8911 
<5"= .3V 2.1089 
<f- (.3) <1.45) 
rf» .421 
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TAELE XV (continued.) 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN THE 




S.S. r  « .543 = 
M.A. vTTT" 11.8? 
s.E. „ .  .405 
H.B. /TT" 12.08 ~ 
S.E. * .0^-57 
M.A. 
s.E. -  .036c 
NEB. 
Difference between means -  Kg -  Ma  = 4.58 -  4.45 = 
S«E« . .  , /(S.E. )2  (S.S. Y 
(M.B.-M.A.) =ty < K.A.) "  ( K..B.) = 
(.0457)2  - <. 0360 )2  \ / .008°rP49 -  .00129600 
Y.00338449 = .0581 S.E. 
Critical Ratio- Kg _ KA  
s^n%-KA) = ^31 = M^Z 
67 
TABLE XVI 
FREQUENCY OF ARITHMETIC TEST SCORES OF BOYS AND GIRLS IN 
GRADE FIVE MEASURED BY THE CA.LIFCRUIA ACHIEVE!'ENT 
TEST SHOWING THE ARITHMETIC ME AY, AID STANDARD 
DEVIATION AND CRITICAL RATIO 
Achievement 
Level f a fa fd2 
6.5-6.7 1 5 5 25 
6.2-6.4 7 4 28 112 
5.9-6.1 10 30 90 
5.6-5.8 34 2 63 136 
5.3-5.5 20 1 20 20 
5.0-5.2 21 0 0 0 
4.7-4.9 15 -1 -15 15 
4.4-4.6 18 -2 -36 72 
4.1-4.3 10 -3 -30 90 
3.8-4.0 5 -4 -20 30 
3. 5-3.7 4 -5 -20 100 
N-145 +3C ?40 
Boys 
A.M.-guessed mean 
+ ai i 
n 
A.H.- 5.1 + .3 
A.K.= 5.1 + . 0621'" 
5.16 
<$•„ 4 /j£±2 _ (gra) 
v n (IT) 
z 
r 
4- AD&lZ (3CF 
"y W (HI) 
5-103-.0^3 
6= -3^ .5060 
tf= .3 (2.28) 
.674 
68 
TABLE XVI (continued) 
Achievement 
Laval f d fd fd Girl? 
8.9-9-1 1 +12 12 144 
A.?*.guessed rrean 
8.6-8.8 0 +11 0 0 
8.3-8.5 
+ tZA 1 
0 +10 • 0 0 n 
8.0-8.2 0 +9 0 0 A.M.** 5.4 + ~5.:; ^ 
135 -
7.7-7.9 0 +8 0 0 A.M.- 5.28 
7.4-7.6 0 +7 c 0 
+6 
x_ 4/£f d2 (£fd ) 
7.1-7.3 0 0 0 ^ n (IT) 
6.8-7.0 1 +5 5 25 
x= 4/ 648 (-52)-
6.5-6.7 1 +4 4 16 6" '-V 135 " (135) 
6.2-6.4 .3 +3 9 27 6- .4/ 4.8 - .1484 
5.9-6.1 19 +2 18 36" 5= .3^/4.6516 
5.6-5.8 31 +1 31 31 <5= . 3 (2.156) 
5-3-5.5 29 0 r\ •V 0 6= .64? 
5.0-5.2 21 -1 -42 42 
4.7-4.9 14 -2 -28 56 
ii.4-4.6 7 O J -21 63 
4.1-4.3 3 —K -12 48 
3.8-4.0 3 c. —J -15 75 
3-5-3.7 1 -6 -6 3^ 
8.2-3.4 1 -7 -7 49 
N-I?5 -52 640 
69 
TABLE XVI (continued) 
SIGNIFICANCE CF THE DIFFERENCE BETWEEN THE MEANS 
Boys (A) GlrjjP (3) 
N- 145 N-135 
M- 5.16 M-5.28 
.674 b-.647 
S.S. (5 .674 _ S.E. =  _<i_ .647 _ .  
M.A. /"IT- 12.04*" M.3./T~ ITTTE *U5:> 
Difference between neans M3 -  .12 
g g ^ 
"(K.b >_M. ) u/<S.E. )2  (S.E. T2  
A*'^/( M.A.) ~ ( jf .B.) 
\J( .055 )2  ^ (.055)2  yC006050 = .0778 
Critical Ratio= 1% -  H. _ .12 -  1  ̂ 4 
S.S. (K e„M a)" >0778 =^= 
70 
TABLE XVII 
FREQUENCY CF ARITHMETIC TEST SCORES OF BOYS AMD GIRLS IN 
GRADE SIX AS MEASURED 3Y THE CALIFORNIA ACHIEVEMENT 
TEST SHOWING THE ARITHMETIC MEAN, AND STANDARD 
DEVIATION AND CRITICAL RATIO 
Achievement 
Level f a fd fa2 
7.5-7.7 1 +6 36 
7.2-7.4 _U +5 5 25 
6.9-7.1 7 +4 28 112 
6.6-6.8 5 +3 15 45 
6.3-6.5 16 +2 32 64 
6.0-6.2 31 41 31 31 
5.7-5.9 26 0 0 0 
5.4-5.6 22 -1 -22 22 
5.1-5.3 7 -2 _l4 28 
4.8-5.0 11 -3 -33 99 
4.5-4.7 8 -4 -32 128 
4.2-4.4 2 -5 -10 50 
3.9-^.1 1 -6 -6 38 
3.6-3.8 0 -7 -0 0 
3.3-3.5 0 -3 -0 0 
3.0-3.2 1 -9 -9 81 
N= •139 -9 757 
Boya 
A.M.-guessed mean 
f *£* I 
n 
A.M.» 5.8 A -~2_ .3 




r= -Vi§ - •""ih2 lijlf 
<j= .3y 5.tutu - .00*02 
<4- .y 5.^22 
<5= .8998 or .90 
71 
TABLE XVII (continued) 
Achievement 
Level f a ra fa 
7.5-^.7 1 45 c? J 25 
7.2-7.4 0 +4 0 0 
6.9-7.1 2 +3 6 18 
6. 6—6.3 9 42 18 36 
6.3-6.5 22 41 22 22 
6.0-6.2 33 0 0 Q 
5-7-5.9 22 -1 -22 22 
5.4-5.6 14 -2 -28 56 
5.1-5.3 7 -3 -21 63 
4.8-5.0 6 -4 -24 96 
4.5-4.7 3 -5 -15 75 
N-119 -59 413 
Girls 
A. 11. -guessed re an 
* m i  
n 
A,M.= 6.1 +• .3 
A.M.- 6.1 f  - .14871 
=1-21 
^fd2  (6fd)2  
n ( n ) 
/  412 <-59)2  
119 ~ (119) 
3.4705 -  .2401 




TABLE XVII (continued) 
SIGNIFICANCE CF THE DIFFERENCE BETV.DSN THE YEANS 




S.S. - 6 .399 
If. A. rT 11.79 Y.A.= 
rr T-I S. E. 
S"E-„ - =-^2_ S.S. . 
M.B. ^— 10.90 M.B." 
Difference between means® Mg_MA_ ,17 
g g 
J'(K.b.-M.a) =\/7s7EI j7 . (S.S. F_ 
» ( M.A.) ( K.B. ) ~ 
\J(.0762)2 - (.0^94)2\y{00580644 - .00244036 
^/.0082^680 = .0908 S.S. 
Critical Ratio® - KB _ .17 _ , 87? 
S.E. (Ma_M0j " .0908 ~ 
